Investigations into the health status of fish in the MuSov lake performed in 1981 to 1985 showed 2 infectious diseases, 40 parasites and several pathological conditions in cODJDercia1 fish (~ lucius, Ctenopharyngodon idella, ~ tinea, CyprinY §. ~, Stizostedion 1ucioperea) and 4 infectious diseases, 79 parasites and several pathological conditions in non-coJllllercia1 fish species (Rutilus rutilus, Leuciscus idus, Sardinius erythrophthalmus, A1burnus a1burbus, BUcea bjoerkna, Abramis brama. Carassius carassius, Perea f1uviati1is, Gymnocepha1us ~) • The sample of parasites in cODJDercia1 fish, however, did not reach the number of parasitic species reported in earlier studies.
During the investigation several episodes of mass fish death occurred due to oxygen depletion in the lake. The most severe ones were recorded in January 1984 and the winter period of 1984-85 when nearly all of the fish died. The infectious and parasitic diseases are described in detail.
To control infections in carp several short-term bath procedures were tested and control measures were suggested to prevent death of fish due to oxygen deficiency.
Infectious disease, parasitic disease, antiparasitic bath, oxygen deficiency.
The Husov pool built in 1978 is the first reservoir in the system of Nove H1YnY lakes. It is situated in the basin of the Dyje river 170 m above the sea level. This lake resulted from flooding the nonregu1ated area around the Dyje river below the town of Drnholec. The front dam of the lake., running about 500 m above the abolished village of Musov, has a motor road (route Brno -Miku10v) on the top (Fig. 1 ).
Dolni Vestonice
Pavlov Milovice No research concerning fish health in the Musov lake has been done so far. On the other hand, intensive studies have been carried out on "the heal th status of fish in the attached pond systems managed by the State Fishery regional offices in Pohorelice-Ve1ky DvUr and in H10hovec, and in streams and rivers of the catchment areas of Dyje, Jih1ava and Svratka below the Musov lake.
Investigation into fish infectious diseases in the area mentioned above began in about 1950 when many new lakes were founded in the river basins of Dyje, Jih1ava and Svratka. The main interest was paid to breeder fish, particularly carp, in which infectious diseases and their aetio10gica1 agents were studied by the workers of the Department of Biology and Parasitic Diseases,University of Veterinary Science, Brno under the leadership of Prof V. Dyk (D y k 1954) . On-the basis of this book and the-inspection of laboratory records, the fo1lQwing infectious diseases were diagnosed: acute and ulcerative forms of infectious dropsy (spring viremia and erythrodermatitis), fish pox, infectious inflammation of the air-bladder in carp, ulcer disease of pikes and other fish species, branchiomycosis of carp and haemorrhagic septicaemia of tenches. Infectious diseases are reviewed and classified in a monograph (D y k 1961) , with numerous references to southern Moravia localities.
In the area mentioned above parasitic diseases were studied as early as in the 1930s. In 1933 Skrjabin s helminthological dissection method was used to investigate parasitic worms of bass species in Dyje near Sakvice (V e j n a r 1965). Further findings of fish parasites were reported by R a s i n (1930, 1936) from the Moravian catchment area of the Dunaj river.
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Other studies concerning the Dyje river basin appeared later. Dyk and co-workers published a number of reports on parasitic diseases in both pond systems and running waters. The results were included in a review in which they described 134 parasites of fish in the South Moravia area (L u c k y and D y k 1964).
Since 1952 zoological investigation of fish parasites in the southern Moravia rivers were carried out by the workers of the Department of Zoology, Faculty of Sciences, Purkyne University in Brno. Valuable information on parasitic diseases of fish in this region is available (V 0 j t e k et al. Apart from infectious and parasitic diseases of fish, the river basin of Dyje in the area of the future Palava lakes was also studied in terms of chemical and organic pollution. These risk factors were first recognized by H e t e S a and S u k 0 p (1982) in a paper on the relation of oxygen availability to fish production in the Musov lake. The authors described an episode of mass death in fish that occurred in January 1984 (H e t e s a and S u k 0 P 1985) . They reported that at a decrease in water flow to 2 m3 • sec -1, an increase in retention time at an elevated water level for 50 days, and freezing of the surface, the oxygen content dropped to zero and the fish began to suffocate. A first estimate of 80 tons of dead fish worth 1 million crowns reached 250 tons in the final assessment of the disaster.
H e t e s a and S u k 0 P (1985), who followed oxygen balance in the Musov lake for several years, concluded that oxygen conditions of the whole reservoir were subject to progressive deterioration. This was demonstrated by comparing the mean values of oxygen dissolved in the water over a two-year period. The following values were found along the lake: Table 1 Number of fish (1978, 1982) and S c hap e r c i a u s et al. (1979) .
no. of fish examined Invasion extensity was expressed as follows: no. of fish infected. If more than 10 pieces of fish of the same species were examined, the results were expressed as per cent.
Invasion intensity of protozoa was expressed in terms of maximum and minimum counts seen in the microscope field at magnifications given in the records. From these a mean number of parasites (i) in one field of view was calculated. Macroscop ic parasites were expressed in actual numbers and a mean value of invasion (i) was calculated.
Fish samples were taken at different areas of the MuSov lake. The upper part areas were designated as Locality I (with heavy organic pollution), the lower part areas were named Locality II (with minimum organic pollution) -see o -no pathological changes (usually at a very low invasion intensity) 57 1 -local changes in the organ (usually at the site of parasite attachment) 2 -mild damage to the organ affected 3 -advanced damage to the organ affected 4 -mild deterioration of the overall health status 5 -severe deterioration of the overall health status The method of carp stock treatment was based on our earlier experience.
Antiparasitic baths were performed in 10-litre glass aquariums. Two stock earp, mean body mass 350 g, were placed in each. The experiments were carried out with carp collected during the stocking of the MuSov lake. The bath contained tap water, previously allowed to stand, with enough oxygen produced by an electric aerator and had a temperature of 13 do 15 ·C.
Chemical agents used were: In all experiments the fish were exposed to a bath solutipn for 1 h; They were then transferred to a mild flow of fresh water with aeration for 2 h and killed. The skin and gills were examined for parasites.
Results and Discussion
A comprenensive survey of the health status of fish was carried out in 1981 to 1983. In January 1984 the majority of fish died due to the lack of oxygen, which made investigations in the following years (1984, 1985) rather difficult owing to very low numbers of fish in the lake. Fish for examination were obtained only occasionally and in small samples.
The part of Dyje from Drnholec to Musov had had a high degree of pollution with organic ·matter before the lake was built. This repeatedly caused a severe reduction in fish populations. After each such episode, the river was restocked and also naturally colonized with fish from lower parts of the river. The low density of fish population was repeatedly confirmed by the workers of the Institute of Vertebrate Zoology, Brno, who regularly took samples from these parts.
When the Musov lake was built, water filling the reservoir covered an area with a dense overgrowth of grass and bushy vegetation. Due to this fact the water had very low levels of oxygen, particularly during periods when oxygen was not supplied bv green algae.
The upper part of the lake between Drnholec and Brod nad Dyji occasionally received large amounts of organic matter brought in by the Dyje river from agricultural and industrial plants. This often produced oxygen deficiency resulting in suffocation and, later, mass death of fish. Oxygen content was regularly checked by the group of hydrobiologists and water management officers.
Permanent pollution of water in the upper lake (Drnholec -Brod nad Dyji) made the area unsuitable for fish with high demands for oxygen.. The part between Brod nad Dyji and Pasohllivky had less contamination and the part between Pasohlavky and the dam had satisfactory oxygen saturation for most of the year.
In accordance with these findings the Brod nad DyjiPasohlavky area was classified as Locality I and the lower 59 lake as Locality II. It was not possible to record all episodes of fish death occurring in the lake areas because they happened suddenly, sometimes one following another, and after the death of most fish they could be detected only by chemical analysis of water and determination of dissolved oxygen.
The most severe loss was suffered in the winter period of 1983-84 when during January 1984 the majority of fish died due to suffocation, including the fish with low oxygen demands (carp and tench).
Oxygen content increased again in the summer period due to the action of green algae. The fish grew in number after restocking with carp and due to migration of other species from the middle lake.
The next severe and long winter, during which the lake was covered with a thick layer of ice and snow, resulted again in oxygen depletion followed by suffocation and mass death of fish under the frozen surface. In spring 1985 the lake was again devoid of fish stocks. Oxygen depletion in winter months (leading to suffocation and death of fish) is at present a serious obstacle to utilizing the MU80V lake for fish production and breeding.
Health Status of Esox lucius
The results of examination are presented in Table 2 . S.ome of the dead pikes collected on rounds in the spring 1981 had flat skin erosions characteristic of erythrodermatitis, although mass death of pikes due to this condition was not recorded in the course of investigation. Nor had any of 30 pikes caught by Ing. Lusk any signs of erythrodermatitis. Skin saprolegniosis was seen in pikes usually in spring months and resulted in decreased resistance of the fish affected. Its occurrence in spring was rather high. Nephromycosis was observed occasionally in older pikes without the. presence of marked pathological changes. It usually appeared as small enveloped foci of short fungal filaments.
Eight parasite species were isolated, namely, 4 species of protozoa, a metacercaria, a migrating cercaria, a leech and Acanthocephalus. Locality I had 3 parasite species, Locality II showed 6 parasite species and 3 infectious diseases. The parasitic infections were mild and only Acanthocephalus lucii and Piscicola geometra produced local inflammatory response in the organs affected. lake as Locality II. It was not possible to record all episodes of fish death occurring in the lake areas because they happened suddenly, sometimes one following another, and after the death of most fish they could be detected only by chemical analysis of water and determination of dissolved oxygen.
The next severe and long winter, during which the lake was covered with a thick layer of ice and snow, resulted again in oxygen depletion followed by suffocation and mass death of fish under the frozen surface. In spring 1985 the lake was again devoid of fish stocks. Oxygen depletion in winter months (leading to suffocation and death of fish) is at present a serious obstacle to utilizing the Musov lake for fish production and breeding.
The results of examination are presented in Table 2 . Some of the dead pikes collected on rounds in the spring 1981 had flat skin erosions characteristic of erythrodermatitis, although mass death of pikes due to this condition was not recorded in the course of investigation. Nor had any of 30 pikes caught by Ing. Lusk any signs of erythrodermatitis. Skin saprolegniosis was seen in pikes usually in spring months and resulted in decreased resistance of the fish affected.
Its occurrence in spring was rather high. Nephromycosis was observed occasionally in older pikes without the presence of marked pathological changes. It usually appeared as small enveloped foci of short fungal filaments.
Eight parasite species were isolated, namely, 4 species of protozoa, a metacercaria, a migrating cercaria, a leech and Acanthocephalus. Locality I had 3 parasite species, Locality II showed 6 parasite species and 3 infectious diseases. The parasitic infections were mild and only Acanthocephalus , lucii and Piscicola geometra produced local inflammatory response in the organs affected. The health status of pikes in the lake developed satisfactorily and the fish caught showed good nutritional status and health.
Health Status of Ctenopharyngodon idella
The results of examination are shown in Table 3 and in the department record of May 6, 1982. The latter includes pathological and anatomical findings and the results of microbiological examination confirming the presence of erythrodermatitis in 2-to 3-year-old fish. This condition resulted in the death of several tens of fish in drainage canals near Brod nad DyjL The dead fish had Dactylogyrus lamellatus on gills and large amounts of Diplostomum spathaceum metacercariae in the lenses.
From the material, 7 2 protozoan species, a parasite species were isolated: monogenea, metacercariae of larvae and Acanthocephalus 2 species, some nematoda anguillae.
Erythrodermatitis and all of the parasites were found in Locality I. No white amur was obtained for examination from Locality II.
The parasite species producing most severe pathological conditions were: Chilodonella cyprini, Dactylogyrus lamellatus and Diplostomum spathaceum. Chilodonellosis was diagnosed early in spring and was involved in marked deterioration of fish s health; dactylogyrosis appeared in summer. It was repeatedly confirmed that the white amur is highly susceptible to diplostomosis, as already reported by L u c k y (1981) . The massive infestation with these parasites can have an adverse effect on the health status of the fish stock.
Health Status of Tinca tinca
The results of examination are presented in Table 4 . Only 3 types of parasitic diseases were diagnosed in the tench. Their aetiological agents were: Trichodinella, Gyrodactylus and a trematode. Both localities had 2 parasite species each.
To obtain a large sample of tenches was very difficult. The number of fish available for examination ranged only from 10 to 15. All were in good health and their organs had normal appearances. The parasites were isolated in very low numbers. Table 5 Cyprinus carpio Table 8 Rutilus rutilus ------------------------------------------------------------------------------------------------------------ 
---------------------------------------------------------------------------------------------------------------

2-3 Health Status of Cyprinus carpio
The results of examination are shown in Table 5 . Erythrodermatitis was diagnosed only in one case but inflammatory skin lesions were often detected when observing fish in the lake. These were stock carp transferred to the lake from a near rearing pond. An outbreak of erythrodermatitis of an extent known to occur in carp rearing ponds was not recorded.
On parasitological examination 23 species were found: 13 protozoa, monogeneas of 5 species, 2 tapeworm species, a trematode and metacercariae of 2 species. Most pathologanic appeared fo be: Cryptobia branchialis, Chilodonella cypI'lnI, Dactylogyrus extensus, Khawia sinensis and Bothriocephalus acheilognathi. The largest dissemination was recorded with Chilodonella cyprini in spring.
Locality I contained 5 and Locality II had 25 parasite species. To obtain a large sample straight from the lake was very difficult.
The highest infestation was recorded in stock carps after they were transferred from storage ponds to the lake. The total infestation in the lake, however, was low. Most of the samples were collected from Locality II. Table 6 shows the results of examinations. Glasseyed -pikes got rarely caught in nets. From 10 parasite species 5 were protozoa, 1 monogenea, 3 metacercariae and 1 AcanthocephaIus. All glasseyed -pikes came from Locality II so that our parasite findings were placed in this locality, too.
Health Status of Stizostedion lucioperca
Pathological changes appeared as minor foci on gills, characteristic of dermocystidiosis; severe lesions were caused by eye metacercariae found in large numbers. Acanthocephalus lucii produced local inflammation in intestinal mucosae.
The overall health status of glasseyed -pikes was considered satisfactory.
Health Status of Rutilus rutilus
The results of examination are in Table 8 . The examination revealed only parasitic diseases and pathological lesions of chronic nature in the kidney. Table 9 LeUC1scuS idus From roaches, 24 species of parasites were isolated: 15 protozoa, monogeneas of 6 species and metacercariae of 3 species. Pathological conditions were produced by protozoa of the genera Myxidium and Myxobolus manifested as marked changes in the kidneys and on gills. Monogenea were recorded only sporadically. Out of the metacercariae detected only Diplostomum and Tylodelphys were frequently found in roaches' eyes.
The health status of roaches in both localities was regarded as satisfactory.
Health Status of Leuciscus idus
The results of examination are given in Table 9 . The occurrence of ides in catching nets was only occasional. Thus the number of the fish available for examination was low.
The only infectious disease found was a mild infestation of the skin due to Saprolegnia.
The parasitic diseases diagnosed were caused by 7 species, namely, 4 protozoan species, a metacercaria and 2 Acanthocephalus species. One fungal and 2 parasitic infections were found in Locality I, 7 parasite species were recorded in Locality II.
Acanthocephalus was found to produce inflammatory changes at the site of infection and Diplostomum spathaceum metacercariae were seen in rather high number in the lenses of the fish. The other parasites were present in low numbers.
The health status or' the examined fish was regarded as satisfactory; health of the fish with mild Acanthocephalus infestation was less satisfactory.
Health Status of Scardinium erythrophthalmus
The results of examination are shown in Table 10 . The excamination revealed only parasitic diseases and occasional enveloped cysts of unknown aetiology in the kidneys.
The parasitic infections were caused by 14 species, namely, 10 protozoa, monogenea of 3 species and 1 metacercaria.
Nine and 11 parasite species were found in Localities I and II, respectively. -------------------------------------------------------------------------------------------------------------- The results of examination are shown in Table 11 . For examination only 3 pieces of fish were obtained.
Only 2 protozoan species were isolated in very low numbers. They were found in Locality I.
The health status of the fish examined was good.
Health Status of Blicca bjoerkna
The results of examination are presented in Table 12 . Nephromycosis and enveloped foci in the kidney were diagnosed in silver breams repeatedly. The parasitic infection was manifested as massive occurrence of fungal foci, with resulting impairment of renal function.
From the fish, 33 species of parasites were isolated, some of were determined only at the genus level. Among protozoa, 13 species were distinguished, monogenea were of 11 species, tapeworms and round worms were of 2 species each, plerocercoids of one species and metacercariae of 3 trematode species were determined. Also nematode and mollusc larvae were detected.
Locality' I was characterized by 22 parasite species, Locality II by 21 parasite species. Pathological conditions were produced by Eimeria sp., Myxidium rhodei and Myxobolus oviformis protozoa and the tapeworms. Also all metacercarias were involved producing massive infestations of fish eyes. The number of affected fish, however, was not high.
The health status of silver breams was considered satisfactory except for that of the fish massively infested with parasites or affected by nephromycosis. Table 11 Alburnus alburnus Table 12 Blicca bjoerkna The results of examination are in Table 13 . Some fish suffered from saprolegniosis of skin which, however, was of a limited extent and did not produce overt signs of disease.
Aetiological agents of parasitic diseases-were 24, out of which 8 were protozoan species, monogenea were of 10 species, 2 were tapeworm species, metacercariae were of 2 trematode species and 2 were arLilropod species.
Locality I showed 18 and Locality II 16 parasite species.
The protozoan Myxobolus exiguus, when found in large numbers, markedly reduced the respiratory function of the gills. Some of the monogeneas were also found in great amounts on the gills. Severe infection of the lenses was caused by metacercarias of Diplostomum spathaceum.
Of importance was the finding of Bothriocephalus acheilognathi which presents a serious health hazard to carp fingerlings in large-scale production.
The health status of zobels was regarded as satisfactory. In the fish infested with some of the parasites it was considered less satisfactory.
Health Status of Carassius carassius
The results of examination are in Table 14 . Mycobacteriosis was suspected in the kidneys of one of the crucian carps examined since the shape and size of the nodules found there corresponded in structure to this condition. Nodules due to sanguinicolosis had a different appearance. It could not be ruled out, however, that the nodules found were not old nodes containing completely necrotic Sanguinicola eggs.
The parasites were determined as 3 species of protozoa, monogeneas of 1 species, 1 species of trematode, metacercaria and cercaria of 1 species each, e. g., 7 species altogether.
Five species were observed in Locality I and 3 in Locality II: Parasites found in Locality I fish were not seen in Locality II fish except for Diplostomum spathaceum found in both localities. ------------------------------------------------------------------------------------------------------------- The health status of the crucian carp examined was considered satisfactory but the presence of Sanguinicola organisms remained a potential health hazard.
---------------------------------------------------------------------------------------------------------------
Health Status of Perca fluviatilis
The results of examination are in Table  15 . Branchiomycosis was diagnosed in Locality II in one of the 33 fish examined. Branched fungal filaments with spores found in gills were classified as Brachiomyces sanguinis. The infection of the gills, however, was mild.
Nephromycosis was diagnosed in Locality I. It was manifested as occasional clusters of enveloped foci in the kidneys of some fish. Parasites protozoa, 13 species, and a mite, isolated were determined monogeneas of 1 species, 2 Acanthocephalus species altogether 17 species.
as 8 species of metacercariae of and an arthropod Eleven and 14 species of parasites, respectively, were recorded in Localities I and II.
When the extensity and the intensity of each parasitic infection were assessed, it could be concluded that the highest degree of extensity was with protozoa, the lowest one with worms. The most pathogenic species were Acanthocephalus lucii, Tylodelphys clavata and Cotylurus pileatus, all producing marked lesions in the organs affected. Only an infrequent occurrence of Triaenophorus nodulosus plerocercoids was recorded in the liver of perches; it was a parasitic infection often seen in this fish species in other localities.
The health status of the fish examined was satisfactory and only in some perches with parasitic or fungal diseases as less satisfactory.
Health Status of Gymnocephalus cernua
The results of examination are listed in Table 16 . This fish species was present in the lake o~ly in low nu~be~s. Only a few pieces of fish were obtamed for exammatlon from Locality II. Table 15 Perca f1uviati1is Parasitic diseases were caused by 8 species, namely', 5 protozoan species, metacercariae of 2 species and 1 Acanthocephalus species.
The parasitic infections were usually very mild. More marked infestations were recorded with Trichodinella epizootica and Cotylurus pileatus. These species produced pathological lesions at the sites of multiplicaticn.
The health status ot the fish examined was considered satisfactory. Massive infestation with Trichodinella epizootica was regarded as an adverse factor, particularly· during a decrease in oxygen content.
The health status of non-commercial fish including their infestation with parasites can be indirectly related to .the health of commercial fish since the infected fish can be a source of further parasite spread. Table 17 presents common parasites of the carp ( Cyprinus carpio) recorded in the non-commercial fish under study. All of the parasites were also found on carps in the Musov lake.
In 1983 the stock carps prepared· to be placed in the lake were examined for parasites and a large number of different ectoparasites were found on the skin and gills (Table 7) . Such infection might markedly weaken the fish stock. To remove these the fish were treated with antiparasitic baths (see Methods) during their transport. After the treatment, examination of the skin and gills for parasites gave the following results: 
